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EXECUTIVE SUMMARY

The Direction Finder (DF) network is maintained and operated by the Federal
Aviation Administration (FAA) as a position location service for aircraft. The
present network is made up of a mix of tube-type and solid-state equipment.
The tube-type equipment will be replaced by new solid-state equipment; the
FA-10121, which incorporates operator task automation, remote maintenance
monitoring, and control and certification capabilities.

Preliminary Operational Test and Evaluation (OT&E) Integration and OT&E
Operational testing was conducted on the Very High Frequency (VHF) Direction
Finder (VDF) at the Green Bay, WI, Automated Flight Service Station (AFSS),
fron March 29 through April 9, 1993, using software release 4.05. Formal OT&E
Integration and OT&E Operational testing was conducted from June 21 through
June 24, 1993, using VDF software release 4.07. Testing was categorized into
the areas of integration and maintenance, display and keyboard functions, and
operational flight testing. Flight testing used the :aderal Aviation
Administration (FAA) Technical Center Aero Ccmnander 680E aircraft.

This document provides the logs and processed data from the OT&E Integration
and OT&E Operational tests. This document supplements the VHF Direction Finder
(VDF) Operational Test and Evaluation (OT&E) Integration and OT&E Operational
Test Report, DOT/FAA/CT-TIN94/12.
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SEMTON 1

PRZE WMINR OPERATIINAL TEST AND EVAlUATION (CYT&E) INTEXRAON AND

M~E OPERATIONAL TEST LOGS: MkC 29 ¶IIRJMI APRIL 9, 1993



Test Category/Number: Fliqht Scenario 1 Date: 4/5/93 Time: 1:30 PM
Test Observer/Pmkitor: Bill Swart (SEIC ANN-600 sg~port)
aservatikns/mmzents:

Observations at IDW #2 with Charlie Warner operating and Bob Bernheisel

taking data:

* Lost Positions two and three due to lack of pilot audio.

* Began getting other aircraft transmissions around positions three and
four.

* Had AF technician change GRB audio level from -16 dB to 0 dB and squelch
from -97 dB to -140 dB. This improved pilot audio.

* Position 6 was the transmission announcing that position 6 would be in
10 seconds.

* IDCU #2 operator stated aircraft passing over STE; within 5 seconds IDCU
reported same.

* IDCJ #2 was switched from Automatic Mode to Manual Mode prior to
position 9.

* STE DF was deselected after position 12.
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Direction F3nder Test Mission Ing

Test Category/Number: 3/Flight Scenario 1 Date: 04/05/93 Time: 13:35
Test Manager John Dyson/Joe Pino
Hardre Qmiguration:
Software Omifiguration: C4 Version 4.05

Perscrzml Name Title Function

John Dyson Test Director Test Director

Sam Barto Ccmpiter Scientist Lead Data Collector

Bob Bernheisel Electronics Data Collector
Technician

Charlie Parks ATZ-120 Data Collector/Monitor

Joe Pino APMT Test Monitor

Ron Lockhart Support Engineer Airborne Data Collector

Theos McKinney Flight Test Pilot Test Pilot

Dale Walker AT Specialist Floor IDCU Operator

Charlie Werner AT Specialist Training Roan IDQJ Operator

Disrissicn Itms:

* AT Specialist provides a DF Approach to Green Bay Airport.

* Training given AT specialists will be assessed during scenario.

* DF reported positions at both floor and training room IDWJ's will be
compared against GPS derived aircraft data.

* Floor IDCU in manual mode; training room IDQJ in automatic mode/manual
mode.

vriations/Di pnci-s:

(1) Keyline inhibit not meeting intent of specification

- AT specialist keying mike after an aircraft transmission caused a strobe
update even though strobe inhibit was enabled causing aircraft history to be
lost.
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Direction Finder Test Mission Log

Test Categcry/Nuiber: 3/Fliaht Scenario 1 Date: 04/05/93 Time: 13:35
Test Manager : John Dyson/Joe Pino
Hardware Cmfiguration:
Software Cifiguration: CM Version 4.05

(2) Channel selection illuminator was observed to extinguish upon sane at
specialist transmissions. Drop or block of received aircraft transmissions was
observed upon at least 3 occurrences.

(3) Strobes and aircraft symbol was replaced in manual mode with strobe

inhibit on D-1 upon several occurrences

- Observed at IDCJ of training roon and AFSS floor position.

(4) A strobe was placed at 189 (SFC site) on the IDW3 in the training roon
while in automatic mode on several occasions. This occurred even during a
continuous aircraft transmission.
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1tet Category/fftxr: Fli=ht Scenario 1 Date: 4/5/93 Time: 13:3 5
Test CtmMerer/Mwnitor: Charlie werner. AT Specialist Green Bayaservti s/Cc.t:

On three occasions the equipment placed a strobe when I was in manual mode and
had not depressed the strobe key.

On several occasions during the approach to Green Bay the equipment placed a
strobe to 189 (the SFC site), not the ACFT. Tfhis occurred even during a
continuous ACFT transmission.
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Test Category/Number: Flight Scenario 1 Date: 4/5/93 Time: 13:35
Test mewver/4uinitor: Dan K. Dias, (Prawmatics ANN-600 Support)
Cbservations/CQmmnts: (IDWJ# 1- the floor)

(1) During the scenario the system was operated in the "Manual Mode." I
witnessed, although connected to the ICSS with keyline inhibit activated,
whenever the operator conmu•nicated with the aircraft, a new placement was
established. The intent of the keyline inhibit is to prevent ground to air
transmission placements.

(2) The Grimm Audio Box located on the IDOC console would toggle off and on
during the latter part of the scenario. Will check for a repeat of this
occurrence during other flight scenarios.

(3) The operator displayed exceptional skill during DF approaches. The system
responded well to all canmmands and provided the necessary assistance to orient
the aircraft safely to an airport.
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DInE~ulC1 Ffl= W r ISEP& FMA!~

Test Catagory/Number: 3/Flight Scenario 1 Date: 04/05/93

Ctbse rvaticr /cm-n s

DF approaches conducted by AT specialist were considered very good from the
test aircraft flight crew's vantage point; Shawano Lake was missed by
approximately 2 miles.

Significant An1malies/Meviations:

Keyline Inhibit did not meet intent of specification; channel selection
illuminator extinguished during AT specialist transmissions upon several
occasions; received aircraft transmi ssions were dropped or blocked on at least
3 occasions; strobes and aircraft positions symbols replaced in manual mode
in strobe inhibit.

Preliminary asseszont:

Further flight scenarios will allow more investigation of observed anomalies.
The keyline inhibit observation appears to be nonccnpliant with the
specification. Flight test went well overall with satisfactory coordination.
Better cmmaunication is required between floor IDCU and training room IDCU
personnel (ICSS in training room should allow pertinent frequency selections).

Griimn audio monitor on floor IDCU was noted as giving poor fidelity by some
test monitors/observers and could be a reliability concern.

Different AT specialists will be used on further flight scenarios to allow a
greater sample for training assessment.

A keyboard anomaly is speculated as a keyboard hardware failure (training room
IDCJ) and will be investigated prior to further flight testing.

Atch: Test Mission Log, As run test procedure, Test Conduct Log, Test
Monitor/Observer Notes, Test Problem Reports.
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Direction Finder Test Mission Ing

Ca-tey/NuMber: 3/Flight Scenario 2 Date: 04/06/93 Time: 9:05
Test NMnaga : Joe Pino/John Dyson
Hardware fi ti:
Software Configuration: CM version 4.05

Perscrml Name Title Function

John Dyson Test Director Test Director

Sam Barto Cmputer Scientist Lead Data Collector

Bob Bernheisel Electronics Data Collector
Technician

Charlie Parks ATZ-120 Observer/Collector

Joe Pino APMT Test Monitor

Ron Lockhart Support Engineer Airborne Data Collector

Theos McKinney Flight Test Pilot Test Pilot

Kevin Hodina AT Specialist Floor ECU Operator

Bill Swart ANN-600 Support Training Room IDCJ Operator

Discussion Items:

* Induced failure of ME4C 1 at scenario point #20 via powerdown.

Devatims/isrepanoles:

(1) INC 2 was failed via pawerdown approximately 10 minutes after assuming
primary status. System had to be manually initialized since RMC 1 had not
manually been set to backup mode after previously induced failure. AF
technician successfully restored the system. Data could not b- taken after
event #20 due to required initialization.

(2) Systen was accidentally reinitialized early in the scenario via operator
error at ICT-2. The operator at IOT-2 was not the AF technician, but project
office support requested by the APMr.
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•FINE TEST SaE14KM FOMM

Test Categ=y/Nuaber: 3/Fli=ht Scenario 2 Date: 04/06/93

Omervaticoq/Coammets:

Good AT specialist operations.

Significant AnImlies;/Meviaticns:

None.

PrelimiAnary nse ±-

Switdhover at MWUC 1 to 1;IC 2 upon induced failure of RM4C 1 by powerdown was
nearly transparent to the operator. An audible alarm and a C00 failure were
indicated to the operator as expected.

Training given AT specialists has been further reinforced via this scenario
and overall operator performance.

Atdh: Test Mission Log, as run test procedures, Test Conduct Log, Test
Monitor/Observer Notes, Test Problem Reports.
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Direction Finder Test Mission ILog

Catsgory/Number: 3/Flight Scenario 3 Date: 04/06/93 Time: 13:15
Test Nmmger : Joe Pino/John Dyson

Hawaem fi tion:
Software Configuration: C4 version 4.05

Perscrznl Name Title Function_

John Dyson Test Director Test Director

Sam Barto Caliter Scientist Lead Data Collector

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APMT Test Monitor

Ron Lockhart Support Eineer Airborne Data Collector

Theos McKinney Fli ht Test Pilot Test Pilot

Bill Swart ANN-600 Support Training Roan IDCU Operator
Engineer__ __ _ _

Mike Shew AT Specialist Floor IDWJ Operator

Kevin FAA ATR-220 Data Collector/Monitor

Disimio ssi Item:

"* M 1 will be failed by piwerdown after flight scenario event #7
"* M 2 will be failed by powerdown after flight scenario event #13

Wi aticiqi savq=rx.es:

(1) Operator lost commications with test aircraft disallowing the
collection of data at scenario event #16. This is not a system problem,
however.

(2) System rebooted spontaneously near scenario event #19 - prior to, (GMr
19:57:20). Last time noted on IDCU from R4W #1 was at GMT 19:46:xx. DLmped
message data for RMNC #1 & #2 for analysis.

(3) Keyboard located audible alarm not loud enough for operational
situations.
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DIRBCTCa 7M• SL14MAM PUNM

Test Categry/Number: 3/Flight Scenario 3 Date: 04/06/93

(aevatins/Cmments:

AT specialists prefer use of VDF to existig fielded system (FA-9964 DDF,
FA-5530).

Significant Azmalies/edvatios:

Spontaneous reboot of system prior to scenario event #19 causing truncation of
flight scenario.

Prelimimzy Assesment-

Intentional failures of RM>C#l and EMMC#2 resulted in acceptable recoveries
nearly tran to the operator. It was the opinion of several test
observers that the audio level of the audible alarm was not high enough to be
of optimum use in a true operational enviromnent.

Spontaneous reboot of system during scenario requires further investigation,
R*C was set to primary with RMMC 2 as backup. A nontest personnel
(automatic) switch was noted at Gr 19:52:50 where R4C2 assumed primary
status for some as yet unknown reason. At G 20:02:51, a NO CWWIM alarm was
sounded at the IDW followed by a system initialization (reboot). The message
buffer data for W4MC &2 was printed out by the assigned AF technician for
analysis. This occurrence mist be investigated in an attempt to determine the
cause(s) since it could be a liability during actual field operation if it
occurs often.

Atch: Test Mission Log, as run test procedures, Test Conduct tog, Test
Monitor/Ctserver Notes, Test Problem Reports.
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Directicm Firder Test Nissim Log

Cgtery/Number: 3/Fli=ht Scenario 5 Date: 04/06/93 Time: 16:15
Test Manager : Joe Ping

Harwre fi ticn-
Software Confi ut :

Fers lNme Title FUictian

John Dyson Test Director Light Aircraft Pilot Support

Sam Barto CcL4 .ter Scientist Lead Data Collector

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APMT Test Monitor

Ran lockhart Support Engineer N50 Aircraft Pilot Support

Theos M=Kinney Flight Test Pilot Test Pilot

Bill Swart ANN-600 Support Trainirng Rom IDWa Operator

Paul Hilsher AT Specialist Floor IDWJ Operator

Diucim Itma:

* Two-aircraft scenario intended to measure AT specialists' ability to
handle two aircraft.

Devizktu/Discrepanaies:

* late takeoff by N50 Aerocamnander test aircraft caused additional scenario
runtime.

* High traffic at time of flight caused additional cperator burden (AT
specialist had rot been trained in handling two aircraft simultaneously).

1-11



DIRECRIN MF •r S•RMAUR F•tM

Test Category/Numer: 3/Fli=ht Scenario 5 Jete: 04/06/93

wm~at ixis/O•,ts:

Headings given by DF operator/ AT specialist were considered very good by test
flight personnel. Some ranges were off up to 4 miles in the vicinity of
Sturgeon Bay (Navaid restrictions must be taken into account during data
analysis).

Significant Aixualies/Deviaticns:

Strobes off Stevens Point (STE) 9964 DF site were static and similar to
someone having placed a line on the IDCU display.

PrelizinaY MPss&:L

Another two aircraft situations will be incorporated into flight scenario 4 in
order to further assess real life two aircraft encounters. Restrictions on
some of the Navaids may have attributed to range inaccuracies.

Atch: Test Mission Log, as run test procedures, Test Conduct Log, Test
Monitor/Observer Notes, Test Problem Reports.
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Direction Fin:Ier Test Mission Log

Categry/Number: 3/Flight Scenario 4 Date: 04/07/93 Time: 9:30
Tet bnager : John Dyson! Joe Pino

Har r figation:
SotareC fi atin: C4 Version 4.05

ersonl Name Title F•gt~icn

John Dyson Test Director Test Monitor

Sam Barto t Scientist Lead Data Collector

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APMRT Test Director

Ron lockhart Support Engineer Airborne Data Collector

Theos MaKinney Flight Test Pilot Test Pilot

Rick Akers AMA-571 Data Collector

Will Showers AT Specialist Floor IDCU Operator

Charlie Werner AT Specialist Training Roam IDWJ Operator

Di suicma Itms:

* Ad hoc aircraft scenario to be instituted by A•M-110 for coaparison of VDF
operator reported positioning reference terinal ARTS III secondary
surveillance reports after scenario event #12 with test aircraft inbound
to Green Bay Airport.

Devaticms/inncrepancie:

* Audio dropout or block of aircraft transmission occurred near completion
of scenario event 12.

* A 17-mile difference was noted between reported aircraft position versus
VDF triangulation using MU and W;r.

- Distance to MIU was 62 miles which is beyond rec e usable distance
(40 ri) for a DF site.
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Direction Finde Test Mission Ing

1-t.ry/Nunber: 2.1.1.1/2•.•1..2 Date: 04/07/93 Tim: 15:20
Test anager : John Dpson/ Joe Pino

Hadwre amfiguration:
Soft irre 0onfiguration: C4 Version 4.05

Perscurmel Name Title Function

John Dy Test Director Test Director

Sam Barto Computer Scientist Test Operator

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APM_ Test Monitor

Ed L•M AOS-240 Test Observer

Discussion Items:

* Help function key checkcu.
* IDEJ map and symbols checkout.

* Minor deviations noted in help text of several functions

- no operational impact.
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Direction Finder Test Nission lng

Test Cateoy/Nuer: 2.2.7.3 Date: 4/09/93 Time: 7:00
Test Manager: John Dyson/Joe PinoBanmreOxfiguraticrn:
Softbrae CCnfiguraticn: K4 Version 4.05

Pexmazml Name Title Function

John Dyson Test Director Test Director

Sam Barto Ccputer Scientist Lead Data Collector/Test Operator

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino AFWT Test Monitor

Bd AOS-240 Test Observer

Iiscmussic Ite :

* Grnx~i of INC equipment and I=X racks

* Maintenan mmenu function checkout

* System crash noted at beginning of test exercise

- Occurred during previous night according to message data derived at IaT-2

1-15



r lEaUflQ FDHMI ¶EST SL14M F=H

Test Categymy/fUner: 3/Flicht Scenario 4 I te: 04/07/93

c*eratJ'ms/cmerts:

Scenario event #5 data collection was missed due to loss of cmnwnication with
test aircraft. A loss of audio occurnrd at the floor IDWU requiring the
operator to re-depress the channel selection button. This occurred near
c.mpletion of DF approach (scenario event 12). DF approach was very good as
reported by test aircraft flight crew. Ad hoc scenario run by ATM-l10 upon
ccupletion of event 12 yielded acceptable results. Two aircraft not utilized
as desired due to weather conditions.

Significant Axxua1ies/Deviaticms:

* Drop or block of received aircraft transmission audio occurred in one
instance (previously observed on 04/05/93 executing flight scenario 1).

* 17-mile difference noted before scenario event 7 between VDF and aircraft
GPS based positions. Strobes were off RHI & MIT, RHI at 62 miles (beyond
usable range).

I -As t:

* Ad hoc scenario conducted by AMM-lI0 upon test aircraft approach to Green
Bay. Green Bay approach radioed AFS for assistance in using the VDF to
provide positional information. The intent was to simulate a situation where
radar contact is lost. Aircraft was under IFR prior to simulated loss of
radar contact. Aircraft position as reported to ATC by the VDF operator was
ccrpared to ARTS III radar beacon reports presented on the ARTS III display.
Position was accurate upon visual inspection. A single -robe off GRB DF site
and triangulation off a VCR was used by the VDF operator to report position.

* IDCU updates without actual change of presented information was
distracting to operator. labels move around even though strobes don't change.
"Sideways" movement of aircraft due to position variances being reported by
the VDF was anmoying to AT specialist. Aircraft was noted as moving 4-5 miles
sideways at 1000 feet altitude and 35 miles from DF site. Operator comment
was that training on the DF site simulator/emulator was significantly
different than working a live aircraft.
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DIR•rrIO FMUM = SEMMARY FOM

Test Catery/Number: 3/Flight Scenario 4 Date: 04/07/93

01ezvaticns/Cumnts:

Prelimimny Asi t (cotinud):

* It was noted that air traffic opinions are that DF approaches should only
be conducted within Navaid limits.

Atdi: Test Mission Log, As run test procedure, Test Conduct Log, Test
Moitor/Observer Notes, Test Problm Reports.
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Direction Firnier Test Mission log

Ctery/Nwmter.: 2.1.1.3/2.1.2 mate: 04/08/93 Time: 8:30
Test Manager: Jchn Dyson/Joe Pino

Hardwe ifiguration:
Software Canfiguraticn: aM Version 4.05

Parson1 Nam Title F•ncticn

John Dyson Test Director Test Operator/Monitor
Sam Barto t Scientist Test Operator

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APM_ Test Monitor

Charlie Parks ATZ-120 Test Observer

Ed lugo AOS-240 Test Observer

Chuck Patrick AF Technician Test Observer

Bill Swart ANN-600 Support Test Observer

Dimazsimn Item:

* IDCU map and syrbolss checkout

* IDW database consistency checkout

Devinticu,/Discrepancmis

"* IDW 2 locked up after default scale key was depressed requiring a hard
reset, a coldstart instituted at Iar-2 had no effect.

"* Data derived frE, IOT-2 indicates that key depression was probably not
responsible for 1DCU lockup (mutually exclusive events.)
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Direction Finder Test Mission Log

Test Cateoy/Number: 2.2.3 Date: 4/08/93 Time: 11:20
Test ltugjer: Joe Pino

Hardware cxmfiguraticn:
Sotware figuraticn: CK version 4.05

Perscrel Name Title Function

Sam Barto e Scientist Test Director

John Dyson Test Director Test Monitor

Bob Bernheisel Electronics Data Collector
Technician

Joe Pino APMT Test Monitor

W !uM AS-240 Test Monitor

Ednmsicman Items:

* R4M cxntrol checkout

Deviat1icns/Dipwnia1-es:
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SECTION 2

OPERATIONAL TEST AND EVALUATION (OT&E) INTEGRATION AND OT&E
OPERATIONAL TEST LOGS: JUNE 21 THROUGH JUNE 24, 1993



DIRSCTION FD TET SUWMLRY FOR

Test Cafgry/Number: 3/Fli=ht Scenario 1 Date: 06/21/93

0uervatia ;/Coznzts:

AT specialist displayed great skill during entire scenario. Using DF sites
beyonI 40 nmi has to be taken into consideration with respect to positional
accuracy.

Signifint Axmnlies/DMeviatios:

None

Pre]Jmdny As t:

Limitations of DF sites beyond 40 nmi were manifested in displacement during
triangulation.

Time-distance problem appeared to overburden IDWU operator.

Intentional interruptiorVfailure of prmrary •Mc2 resulted in an acceptable
switchover.

Gross changes in aircraft position were not considered an operational problem
since d-splacinnents were obviously inaccurate; operator asks for another
transmission from aircraft to update display.

Atch: Test Mission Log, As run Test Procedure, Test Conduct Log, Test
Moitor/Observer Notes, Test Problem Reports.
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DmcRiBE2 FD7•r m wISSIcK lDG

Test Categry/Number: 3/Flight Scenario 1 Date: 6/21/93 Time: 15:00
Test Manager: John Dyso/Joe PinoHa eC~nfiguration:
Softare Configuration: C2 Version 4.07

Perumll Name Title Function

John Dyson Test Director Test Director

Sam Barto Coater Scientist Lead Data Collector

Bob Bernheisel Electronics Technician Data Collector

Gib Shade AOO AFSS Data Collector

Joe Pino APr Test Monitor

Ron lockhart Support Engineer Airborne Data Collector

fieos McKinney Flight Test Pilot Test Pilot

Mike Shew AT Specialist Floor IDCJ Operator

Charlie Wet.ýier AT Specialist ¶Thinir• Roan IDCU Operator

Kevin Harrington ATR-220 Test Monitor

DisussonItems:

* DF reported positions will be compared to aircraft GPS derived data.

* AT specialist provides a DF approach to Stevens Point Airport.

* RH4 2 (active) was set to cause alarm at scenario event #11. Interrupt
buttcn was depressed on omipter front panel.

* Operations used system in automatic mode.
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DMBRCTIN FINUER =T MISSICN IOG

Test Catery/Numer: 3/Flight Scenario 1 Jate: 6/21/93 Time: 15:00
Test inager: John Dyson/Joe Pino
Ha reOfig tir:
SoftreC figuaticn: CM Version 4.07

Deviations/Discrepancies:

* Feedback on audio channel.

* Anmmaly on time-distance problem.

* 15 nmi displacement noted with strobe 47 nmi off STE triangulated with
GRB.

* 12 nmi DF reported versus 20 NMI with GPS after scenario event 11 near
GRB.

* Late takeoff of Aerocmmnrnder N50 test aircraft due to head temperature
gauge failure.
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DMRMTIM FUM] MW SLM FOMK

Test Caterory/Nuwber: 3/Flicht Scenarig 2 Date: 0§/22/93

erdatios/Cbmzwzts:

* Time-Distance calculation performed before scenario event #15 was accurate
per AT operational standards.

* Stevens Point (STE) FA9964 site showed errors of 3 rmi at 60 nmi - good
site environment characteristics.

* Activation of emergency feature between scenario events 17&18 showed
accurate positional information.

Significant Anomlies/Deviatiors:

System took approximately 20 seconds to alarm after induced failure of primary
FfMCI. Operator attempted to change frequencies during this time period and
system did not respond.

* Time-distance calculation based on DF information was considered accurate
per air traffic (AT) operational standards. Aircraft IME and time-distance
calculation matched.

* Induced failure of primary ME 1 resulted in proper system switchover.
fMWC 2 assumed primary status as required.

* In emergency mode when there is no aircraft placement, DF goes to previous
placement.

* Twenty second alarm period could possibly be shortened via change of
software setable parameter.
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DIRECTIK F W TST SUMMARY FURM

Test Category/Nudxr: 3/Fliaht Scenario 2 [ate: 06/22/93

Pe y se t in ( ed):

* Oscillations in strobe positions was noted when receiving information from
DF antennas beyond 40 nmi, the useful range of this navigational aid.

* AT specialists displayed much skill in operating the DF. One specialist
had not used system for 3 months yet displayed great proficiency.

Atch: Test Mission log, as run test procedures, Test Conduct Log, Test
Maritor/Observer Notes, Test Problem Reports.
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DIRECTIfC M M TE ISSICN IDG

Test Category/Number: 3/Flight Scenario 2 Date: 6/22/93 Time: 9:06
Test Manager: John Dyson/Joe Pino
aware firatin:

Softoe ifiguratic: version 4.07

PersaEtrl Name Title Function

Jobn Dyson Test Director Test Director

Sam Barto Cmputer Scientist lead Data Collector

Bob Bernheisel Electronics Technician Data Collector

Joe Pino APMT Test Monitor

Ron Lockhart Support Engineer Airborne Data Collector

Kevin Harr n ATR-220 Data Collector

Gib Shade AOO-AFSS Data Collector

7heos McKinney Flight Test Pilot Test Pilot

Dale Walker AT Specialist IDCU Operator - Floor

Nevin Hodina AT Specialist IDaJ Operator - Floor

Charlie Werner AT Specialist IDUJ Operator - Trainin Roam

Dismsanim Items:

* Will perform time-distance problem near scenario event 15

* Floor IDaU in manual rode; training rocm IDCU in autauatic rode.

* Aircraft placed manually on floor IDW via holding strobe.

* Floor IDCU put in autamatic mode after scenario event #5; back in manual
mode at scenario event #11; automatic mode after event 14.

* �Iuced failure of R4C1 durinq scenario event 18.
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DIRECI Mi= = mISSIN lOG

Test Catemy/Nfutber: 3/Fliaht Scenario 2 Date: 6/22/93 Time: 9:06
Test INbager: John Dyson/Joe PinoI rmi Qzfiguration:
Sobre C figurati: M version 4.07

Deviatians/Discrepancies:

* Oscillations in strobe positions noted when information received from DF
antenna site beyond 40 mfi.

* No audio being received frum la Crosse FA9964 DF site (Not a test issue).

* In emergency mode when there is no aircraft placement, DF goes to previous
placement.
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D•IECfl(QI flN T MISSION TOG

Test CatAcry/Number: 3.l/alimnent orbitals Date: 6/23/93 Time: 9:10
Test 3bnager: Jcdn Dison/Joe Pino
Hardare Cofiguration:
Softuare Coufigu-aticn: C Version 4.07

ersorm1 Nme Title Function

Jo Dyson Test Director Test Director

Sam Barto Cmnputer Scientist lead Data Collector

Bob Bernheisel Electronics Technician Data Collector

Joe Pino Ar_ Test Monitor

on Lockhart S ort Engineer Airborne Data Collector

Kevin Harrington ATR-220 Data Collector

Gib Shade AOC-AFSS Test Monitor

hes mKinney Flight Test Pilot Test Pilot

Dale Walker AT Specialist IDCJ Operator - Floor

Mike ShewATS__iais I a Operator - Floor

DismsirlItazE:

* Marquette FA 10121 Site accuracy

* Riinelarer FA 9964 Site accuracy

* 10 mini radius orbitals, 5 seconds radio transmissions, 1 minute spacing

* 20 ri arc aroundIfRinelarder FA 9964
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DIRB=QK FfINI ¶EST M!USIC LOG

Tes Chtagry/'Number: 1.2.L 2.1.1,Dte: 6/23/93 Time: 9:-.10
Twt Xbrogar: Jchn Dy-soVJoe Pino

Sofb~mr Cfiata

7 P rs cmw l Name n T itle 
Fu rxti cn

John Dyson Test Director Test Director

SmBarto Ctuouter Scientist lead Data Collector

F Bc± Bernheisel E lecroics Technician Data Collector

jJoe Pino ____________ Test Monitor

"* IOT-2 Spiricus characters - no 1orger present

"* Inp1osion Protection on IDCJ Display

Dmdatios/DiJsczqmp3ncs:
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SECTION 3

PRELIMINARY OPERATIONAL TEST AND EVALUATION (OT&E) INTEGRATION AND
OT&E OPERATIONAL TEST LOGS: MARCH 29 THROUGOH APRIL 9, 1993



Report established direct to am 0M
Request location via Q

Gil Dr time/diatZ.L.

RReport 055/40112

Report 055/309 ~ gw'S~i~.Lk

Request gudac to~ci .cc, rt

L10-6At -325/40, request

AjtVODr position by
Repts= or t 32/dis 1.4 Report Apt passage

00 Request DF approach

WDS407

MOA 3FO

79A**. w

=2 rLLght iaena,±o I .
2 13 1L20 91M

vilotTm SI,..s 4*mwy. Co Pio est Zn~d LO&Cier-f,
In rFigist Wz VFlX S'.eýr1'nd i. )v.k~n cievds 4-t ?SVCo-rj 0,-tO:
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Return to GRB
as coordinated

DF
ApprcachI j• a rquette airport

NOT 116.8

.- -.- _• .Station Passage

Report IMT 029/18 -C

Report lINT 029/108-N

Report over FordI7(z! 111.2, Ford airport

C inRaz 109.2 Report 322n11

Report 290R5 ,/i 
Q

Report, ZSOR. 109.6Report 20R,+

Report 270 bear'ng 3i.270 0 80o

Report 002/15 388

Report 002/53 f

STE 110.6 GRB 115o i

Green Say airport

GD5VFigbt Scemar£o # 4. 2 + 30 1 120 K1.
Dl f o'fZ.5$ Time 143 q Data___________
Plot.,- s A "'ke-., v CO Pi.ot -----.-.. n•_ ze g .,nL,.,khav ,.-VW ý61I;, 9-0; $ 4, . . . .
In Flight WX Claude vC,&±j,4 kit1, O*,*S Orime Down I7O5'
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Aircraft 01 R30

ftnoines Airport

Ocouto Airport

OCO UD2 338. Stuzqeoa Ray airport

Cl1tonill aipr-R 
414

Vcree~n Day airport

0 - 40"Aircafmt #2
Frox Valley airport Light Aircraft
"XY UDD 407'

XNA~owooairport
-& 111.0

635 rlight Saemario 0 5 . Two Airaraft. apraimately 45 minutes.
D1Fre ; 12T. Z.-t._--__

Aircraft a1 iiuot-Mg A~uomy-ss 3nq1?O" lLock~v*otf time 2 13 9a

Aircraft 02 ftlot Keay ZP4 DAg Tast R3Uif lsoft alft time V5ro
In flight wx Al ajIrt go Down time 2 Z IO:M
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VHF/DF OTGE
SCENARIO # 1 DRY APRIL 3v 1993

Data collected by N50, GPS unit Latitude/Longitude.

Time is Z by GPS. 120 KIAS. 3,500 feet.

Event Time Latitude Longitude Comments

1515 44 29.61 88 06.83 Apch End, RWY 24
1 1526 44 20.75 88 06.88 Time noted is a bit late
2 1529:50 44 09.87 88 03.01 DF may have received only

a 2nd report a few seconds
after this event #2 report

3 1534:15 43 59.81 87 59.21
4 1541:10 43 58.65 88 09.17

1542:30 44 00.34 88 11.53 5" Tx req by DF
1543:00 44 00.89 88 12.56 5" Tx req by DF
1545:05 44 01.12 88 17.46 5" Tx req by DF
1551:35 43 59.98 88 34.47 5" Tx req by DF
1559:55 Tx by unkn aircraft

5 1600:25 44 13.05 88 43.34
1601:45 44 15.13 88 44.07 5" Tx req by DF
1604:05 44 18.23 88 47.86 5" Tx req by DF
1606:05 44 21.19 88 50.95 5" Tx req by DF

6 1609:10 44 25.36 88 55.79
1613:10 44 31.38 88 01.93

7 1614:35 44 33.34 89 03.72 OSH 325R/40.7DME
8 Initial 240 heading to STE

by DF was excellent. Still
on DF 240 heading, N50
passed 3 nm SE of airport

1637:25 44 37.43 89 21.29 5" Tx req by DF, -STE 055/9
1640:25 44 40.25 89 14.17

9 1648:00 44 48.99 88 56.04
10 1652:10 44 53.08 88 45.05

Continued with procedures as redlined.
1700:40 44 42.37 88 25.41 EGRB 318/19
1702 N67F made numerous TX

through 1704
1704:05 44 37.05 88 18.07 EGRB 318/10.6
1705:15 44 34.91 88 15.35 KGRB 318/7
1706:40 44 32.41 88 12.33
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VHF/DF OT&E
SCENARIO # I DRY R APRIL 3, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,500 feet.

Event Time Latitude Longitude Comments

1707:50 44 30.42 88 09.87
1708:35 44 29.09 88 08.05
1709:55 44 27.99 88 06.38 EGRB 318
1709:55 44 26.99 88 04.70 EGRB 318
1720 44 29.06 88 08.01 Intx of 18/36 & 06/24 at KGRB

Ron Lockhart
Test Engineer, N50
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VHF/DF OTGE
BCENARIO # 1 APRIL S 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,000 to 4,000 feet.

Event Time Latitude Longitude Comments

1825 44 29.05 88 08.04 Intx of 18/36 & 06/24
1 1837:15 44 21.18 88 06.63
2 1843:10 44 09.89 88 01.70
3 1848:10 44 00.30 87 57.57 MTW 242R vice 240R
4 1001:20 44 09.17 88 25.89

1907:06 44 09.84 88 41.78 Bearing 240 fm FXV
5 1911:15 44 16.45 88 49.83
6 1916:10 44 25.59 88 58.47 Coords taken -1916:25
7 1920:45 44 33.06 89 05.47 DF guidance to STE

1922:30 44 36.00 89 08.05 10" Tx requested by DF
1925:35 44 40.18 89 13.77 10" Tx requested by DF
1927:30 44 41.31 89 16.84 10" Tx requested by DF

Airport at 1 O'clock, 7 nm
8 1934 Passed over SE boundary of

STE airport on initial pass
Made DF approach to STE RWY 21, excellent alignment and heading.

1958:10 44 37.79 89 22.53 10" Tx requested by DF
1959:00 44 37.98 89 29.66 10" Tx requested by DF
2000:10 44 39.02 89 18.37 10" Tx requested by DF

9 2010:30 44 48.83 88 56.36
10 2016:25 44 54.54 88 44.37

2018:10 44 55.97 88 40.76 10" Tx requested by DF
11 No data taken

2024:15 44 59.07 88 26.41 5" past event #11
2026:03 44 59.81 88 22.61
2028 Cherokee 45L on frequency
2029:10 44 57.79 88 25.16 5" Tx requested by DF

12 2033 Sighted Shawano airport
Passed 2 nm West of airport

2036:58 44 47.27 88 33.94 Over Shawano airport
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VHF/DF OT&E
SCENARIO # I APRIL 5, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,000 to 4,000 feet.

Event Time Latitude Longitude Comments

13 2044:09 44 41.83 88 20.40 5" Tx requested by DF
2046:05 44 41.67 88 15.93 5" Tx requested by DF
2047:38 44 41.59 88 12.44 5" Tx requested by DF
2025:55 44 37.08 88 10.11

14 2054:30 DF heading 140 puts N50
over center of GRB airport

2103:15 DF heading 065 puts RWY 06
at N50's 12 O'clock

2104:35 2 1/2 nm from RWY threshold
DF heading remains 065,
RWY is still 12 O'clock.

2108 44 29.09 88 08.02 Intx of 18/36.& 06/24

&A

Ron Lockhart
Test Engineer, N50
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VEY/DF OTAE
SCENARIO # 2 APRIL 6e 1993

Data collected by N50, GPS unit Latitude/Longitude.

Time is Z by GPS. 160 KIAS. 3,000 to 3,500 feet.

Event Time Latitude Longitude Comments

1358 44 29.58 88 06.77 Apch end RWY 24
1 1408:25 44 36.72 88 38.31 This is 19 vice 18 DME
2 No data collected

1419:34 44 19.41 88 01.39 5" Tx req by DF about 5"
after event 2.

3 1428:30 44 12.75 88 31.44 Radio problems, DF missed?
4 1437:30 44 05.23 90 01.87 West, vice east, shore of

Pentwell Lake
5 1441:20 44 01:95 90 14.63 #5, not DF req Tx 5" later
6 1452:10 43 55.63 90 38.50 Approx 1 nm S of CMY NDB

1444:35 43 59.09 90 26.03 5" Tx req by DF
1456:10 43 54.33 90 52.66 5" Tx req by DF

7 N50 unable to visually ID
the DF antenna site. Using
landmarks, estimate passing
within 1/2 nm of DF site.

8 Data collection not req.
9 1511:05 44 07.49 91 28.32
10 1514:05 44 15.38 91 27.64
11 1516:25 44 22.20 91 27.77 #11. not DF req Tx 5" later
12 1520:20 44 32.19 91 28.25
13 1st pass over EAU airport

1/4 nm S of center.
14 DF approach & final

alignment to EAU RWY 22 was
excellent.

15 1543:25 44 54.12 91 13.41
16 1547:05 44 54.70 90 59.86 #16, not DF req Tx 5" later
17 1551:01 44 55.12 90 46.08
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VHF/DF OT&E
SCENARIO # 2 APRIL 6, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 160 KIAS. 3,000 to 3,500 feet.

Event Time Latitude Longitude Comments

18 No data collected
1556:40 44 54.78 90 26.04 DF req 10" TX about 5" past

event 18.
19 1603:30 44 51.79 90 02.77 Not DF req Tx at 1603:40

1604:40 44 51.61 89 58.59 DF req 5" Tx
1609:10 DF heading 130 to Central

WI aiport is excellent
20 1610:30 44 46.80 89 39.81 Over Central WI airport,

still on DF 130 heading
1613 Numerous Tx by ukn aircraft

at Dodge Co airport
1615 DF guidance to GRB starts.
1620 DF req bearing to PCZ NDB,

N50 provides 166
1628 Scenario terminated, DF

system failure due to RMMC
testing.

1640 44 29.56 88 06.80 Apch end RWY 24

7) J

Ron Lockhart
Test Engineer, N50
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VNF/DF OT&E
SCENARIO # 3 APRIL 6, 1993

Data collected by N50, GPS unit Latitude/Longitude.

Time is Z by GPS. 160 KIAS. 3,500 feet.

Event Time Latitude Longitude Comments

1 1823:40 44 39.55 88 43.20
2 1832:06 44 56.85 88 59.35
3 1837:30 45 09.14 89 09.13
4 1842:35 45 20.90 89 16.54 This is 156/19 vice 156/20
5 1949:45 45 38.09 89 27.58 Overhead RHI airport,

slightly NW of center
6 1853:45 45 41.55 89 41.51
7 1857:40 45 44.14 89 55.43 Bearing 087 from PBH
8 1903:10 45 48.37 90 14.71
9 1906:50 45 50.92 90 28.33 This is 285/44 vice 285/42
10 No data recorded
11 1911:50 45 52.81 90 46.07
12 1914:15 45 53.47 90 54.78 This is 104/24 vice 104/25
13 1916:05 45 54.58 91 10.57 This is 104/19 vice 104/20
14 1921:40 45 45.37 91 05.33 Radial 130 off HYR is rough
15 1928:01 45 30.02 91 00.21 Over Rusk Co airport

1932:15 45 23.77 90 48.64 10" Tx req by DF
1933:40 45 21.73 90 44.77 10" Tx req by DF
1937:50 45 14.20 90 33.27 10" Tx req by DF

16 Missed, no radio contact
17 1949:59 45 03.97 89 53.18

Reported the WAU 337R
18 1956:05 45 01.91 89 30.21 This is WAU 010R, vice 005R
19 2104 Scenario terminated by DF

/; 9

Ron Lockhart
Test Engineer, N50
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VHF/DP OT&E
SCENARIO # 4 APRIL 7, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,000 to 4,500 feet.

Event Time Latitude Longitude Comments

1 1445:50 44 38.53 88 11.34
2 1449:50 44 48.64 88 10.22
3 1451:45 44 52.46 88 09.95
4 1457:40 45 04.04 88 09.60
5 1505:25 45 19.88 88 08.19 DF missed, radio problems
6 1514:10 45 37.10 88 06.97
7 1520:10 45 48.94 88 06.84 Over Ford airport
8 1527:30 46 02.47 87 57.42 This is 029/15 vice 029/10
9 1529:15 46 05.45 87 54.38
10 Time/Dist location by DF

1535 DF says N50 is 17 nm from
MQT, N50's DME is 24 nm

11 1546:30 First pass to MQT was over
airport, SW boundary.

12 DF approach to MQT airport

DF guidance on heading 045 took N50 about 7 nm to north east,
farther than necessary. (In debriefing, operator notes that
two aircraft were being worked at the same time. He had
forgotten to make N50 the selected Aircraft, and therefore did
not get updated bearing information on N50). The remainder of
the approach went normally.

1600 DF heading 080 puts N50 on
course about 50 meters to
left side of the RWY. Call
to descend was late, given
just prior to RWY threshold
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VNF/DP OTSE
SCENARIO # 4 APRIL 7, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,000 to 4,500 feet.

Event Time Latitude Longitude Comments

In debriefing, the operator noted that he realized the call was
late and should have been given earlier.

After completion of the scenario, N50 worked with Green Bay
approach control to do test events requested by Mr. Bill Fish.
They are intended to demonstrate the ability of the DF to locate
an aircraft at the request of a radar control facility on their
frequencies. In this case, 119.5, Green Bay approach control was
used.

1640:40 45 08.68 88 09.16 MNM VOR Radial 261
1643 45 02.60 88 09.53 MNM VOR Radial 249
1646:30 44 54.89 88 09.49 MNM VOR Radial 232

Ron Lockhart
Test Engineer, N50
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VHF/DF OTGE
SCENARIO # 5 TWO AIRCRAFT APRIL 6, 1993

Data collected by N50, GPS unit Latitude/Longitude.
Time is Z by GPS. 120 KIAS. 3,500 feet.

N50 is considered Aircraft Number 1 in the scenario. Aircraft
Number 2 is a light aircraft, call sign Maul 28L.

Event Time Latitude Longitude Comments

2139 44 29.62 88 08.02 Apch end RWY 18 DF guidance
to Menominee

2155:45 44 58.64 88 00.77 5" Tx req by DF
Another aircraft was heard
on frequency

2157:03 44 59.14 87 56.37 5" Tx req by DF
2200 DF says N50 is 7 nm SW of

Menominee, N50 concurs.
DF guidance to Sturgeon Bay

2205 DF heading 165 to Sturgeon
Bay airport is very good

2207:10 45 00.58 87 29.76
2209:30 DF says N50 is 12 nm from

Sturgeon Bay. GPS dist is
6.4 nm

44 51.19 87 25.60 165 heading puts N50 over
Sturgeon Bay airport.
DF calls N50 4 nm N of
Sturgeon Bay, N50 is over
northern end of airporL

DF guidance to Oconto

2215:35 44 47.96 87 29.60 5" Tx req by DF
2218:10 DF says N50 is 18 nm E of

Oconto. GPS dist is 13 E.
2223:01 DF says N50 is 6 nm SE of

Oconto. GPS agrees.
2225:00 44 49.95 87 55.45 N50 passes 2 1/2 nm SW of

Oconto
2232 Scenario terminated for both

aircraft.

Ron Lockhart
Test Engineer, N50
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SECTION 4

OPERATIONAL TEST AND EVALUATION (OT&E) INTEGRATION AND
OT&E OPERATIONAL TEST LOGS: JUNE 21 THROUGH JUNE 24, 1993



a2 irlLLht somnvar.I. 2 4- LS51 1.2 0 ZZAS
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VHF/DF OT&E Green Bay AFSS WI
Flight Scenario # 1

June 21, 1993

Data collected onboard N50, FAA Technical Center Aero Commander.
GPS unit Latitude/Longitude, and time in Z. 120 KIAS. 3,500 to
4,500 feet. Green Bay AFSS frequency 122.55. Time hack at
2023:24 between GPS unit and DF operator was within 1 second.
GPS positions recorded here are at the end of the transmission by
N50 announcing the event point.

Event Time Latitude Longitude Comments

1939 44 29.50 88 07.72 Executive Air Ramp
1 44 20.26 88 05.33
2 44 09.42 88 00.42
3 44 00.81 87 56.43

44 03.38 87 57.65 5" Xmt
4 44 03.55 88 16.29

2012:30 44 04.07 88 21.70 10" Xmt
2013:09 44 03.83 88 23.28 10" Xmt
2014:15 44 03.26 88 27.11 10" Xmt

5 2020:00 44 06.30 88 39.65
2029:30 44 22.03 88 54.27

6 2031:30 44 25.82 88 57.81
2032:50 44 27.70 88 59.51 5" Xmt
2034:10 44 30.03 89 01.67 5" Xmt

7 2037:45 44 36.87 89 04.70 Requested DF position by
Time/Distance calculation and guidance to STE airport. DF
heading given was 255". At 15nm from STE GPS showed 253*. At
l0nm GPS showed 256".

2028:40 N50 passed 1/2 mile south of
STE RWY 3 on 2550.

8 DF approach to STE RWY 21 N50
crossed RWY 21 extended
centerline3 on DF heading 200"
about 1/4 mile from threshold.

2100 Several garbled Xmts heard on
122.55 by N50.

2105:50 44 35.45 89 25.37 5" Xmt
2108:35 44 39.78 89 17.03 5" Xmt
2113:15 44 47.06 89 01.86 5" Xmt

4-3



VHF/DF OT&E Green Day AFSS WI
Flight Scenario # 1

Zune 21, 1993

Data collected onboard N50, FAA Technical Center Aero Commander.
GPS unit Latitude/Longitude, and time in Z. 120 KIAS. 3,500 to
4,500 feet. Green Bay AFSS frequency 122.55. Time hack at
2023:24 between GPS unit and DF operator was within 1 second.
GPS positions recorded here are at the end of the transmission by
N50 announcing the event point.

Event Time Latitude Longitude Comments

9 2115:17 44 49.94 88 56.34
10 2119:40 44 55.54 88 44.88
11 2124:10 44 50.64 88 35.23 5" Xmt
12 N50 Requested guidance to

Shawano Lake. DF correctly
advised N50 that Lake should
be close and straight ahead.

2128 Added DF position location by
Time/Distance calculation. DF
called N50 20 nm north west of
Green Bay airport, GPS showed
12 nm.

2148 44 29.57 88 07.79 Executive Air Ramp, a few
hundred feet from starting
point

Ron Lockhart
Test Engineer, N50
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VHF/DF OT&E Green Bay APBS WI
Flight Scenario # 2

June 22, 1993

Data collected onboard N50, FAA Technical Center Aero Commander.
GPS unit Latitude/Longitude, and time in Z. 155 KIAS. 3,500 to
4,500 feet. Green Bay AFSS frequencies 122.55, 123.6, 122.5,
122.35, 122.65, and 122.4. GPS positions recorded here are at
the end of the transmission by N50 announcing the event point.

Event Time Latitude Longitude Comments

1352 44 29.56 88 07.81 Executive Air Ramp
1 1415:30 44 29.41 88 37.21
2 1422:40 44 20.07 89 00.90

1428:30 44 14.52 89 20.39 5" Xmt
3 1431:40 44 13.13 89 31.57 253° bearing from PCZ

1435:10 44 12.30 89 44.70 5" Xmt
4 1437:25 44 11.04 89 53.08 East shore Pentwell Lake

1439:50 44 07.59 90 00.52 5" Xmt
5 1446:10 43 55.76 90 14.39 STE 205/47

1447:50 43 54.94 90 20.58 5" Xmt
6 1452:45 43 55.80 90 39.17 1900 vice 1800 from CMY

1453:20 43 55.85 90 41.61 5" Xmt
7 1457:10 43 59.04 90 55.49 Report by N50, ODI 074/54

1500:10 44 02.16 91 05.98 Report by N50, ODI 060/17.5
1503:05 44 04.94 91 15.79 Report by N50, ODI 036/13
1505:10 44 07.05 91 23.11 5" Xmt

8 1511:50 44 21.55 91 26.75 EAU 356/26, & ONA 030
9 Missed

1516 Other AC on frequency
10 1517:15 44 36.76 91 29.78 EAU 176/18, & ONA 015
11 1519 DF Guidance to EAU airport.

DF heading 3600 put N50
directly over airport.

12 DF approach to EAU RWY 22 DF
heading 2250 on final approach
leg put N50 parallel & about
inm east of RWY. Last DF
heading 240* on final approach
of put N50 across intx of RWYs
at EAU.
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VHF/DF OTGE Green Bay AFSS WI
Flight Scenario # 2

June 22, 1993

Data collected onboard N50, FAA Technical Center Aero Commander.
GPS unit Latitude/Longitude, and time in Z. 155 KIAS. 3,500 to
4,500 feet. Green Bay AFSS frequencies 122.55, 123.6, 122.5,
122.35, 122.65, and 122.4. GPS positions recorded here are at
the end of the transmission by N50 announcing the event point.

Event Time Latitude Longitude Comments

13 1544:15 44 53.47 91 14.00
1545:05 44 53.23 91 11.03 10" Xmt
1546:10 44 53 21 91 07 37 5" Xmt

14 1548:05 44 53:99 91 00.19
1558:05 Another AC of frequency

15 1559:45 45 01.99 90 43.46 EAU 069/34, Time/Distance
1602:00 44 57.12 90 36.19 5" Xmt

16 1604:25 44 55.59 90 27.73
1608:35 44 53.24 90 13.32 5" Xmt

17 1611:30 44 51.51 90 02.97
18 DF provided headings of 1058,

then 115*, then 125* to
Central WI airport. The 1150
would have put N50 directly
over airport. On 125* N50
passed 2nm southwest of
airport.

1622:30 44 44:40 89 24.77 5" Xmt
1624:40 44 45.12 89 16.55 5" Xmt
1625:50 44 45.32 89 12.10 5" Xmt & AUW 105/17
1627:20 44 45.01 89 06.64 5" Xmt
1629:20 44 43.23 88 59.81 5" Xmt
1629:50 44 42.29 88 58.12 5"1 Xmt
1632 AC, GlasAire on freq.

19 1633:20 44 40.63 88 45.34 AUW 104/36

Ron Lockhart
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SECTION 5

CORRELATED POSITION DATA SPREAD SHEETS
PRELIMINARY AND FORMAL OT&E
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Airborne Data Collection and Geodesy Description

Orbital data was collected during OT&E activities in order to
address questions of total system consistency and accuracy. The
method of data collection was to transmit a series of identical
messages from the aircraft to the VDF system as the aircraft
orbited each of four selected VDF sites. For 10 second
transmissions the GPS position was frozen for later recording at
five seconds into the transmission, for the 1 to 5 second
transmissions the position was frozen at the end of the
transmission. This GPS position was recorded as was the angular
position as reported to each of the IDCU consoles. Time was
synchronized at flight start and was used as a cross check during
the match of aircraft and ground collected data.

The GPS position is presented as latitude (lat.) and longitude
(long.) in whole number of degrees and minutes to two decimal
places. The latitude and longitude of each DF site is known in
degrees, minutes, and seconds. The angle from the DF site to the
aircraft was derived using the Cosine-Haversine formulas for Site
Reduction in Duttons's Navigation & ?iloting, 13th editioni on
pages 553 and 554. These formulas use a spherical Earth model
which is sufficiently accurate given the short distances and the 45
degree latitude of the test. The formulas are:

angle of distance =
ARCSINE[SINE[site lat.] * SINE[aircraft lat.] +
COSINE[site lat.] * COSINE[aircraft lat.] *
COSINEraircraft long. - site long.]

Azimuth = ARCSINE[ COSINE~aircraft lat.] *
SINE[aircraft long. - site long.] / COSINE[angle of distance]

Distance = Earth Radius (3444 NM) * COSINE[angle of distance]

The azimuth is corrected for quadrant using an algorithm derived
from the following picture, where the DF site is assumed to exist
at the origin (center) and NORTH is up:

iDuttons's Navigation & Piloting, l3ed.
Elbert S. Maloney, Naval Institute Press,
Annapolis, Maryland 1978
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Aircraft Lat. > Site Lat. Aircraft Lat. > Site lat.

Aircraft Irng. > Site tong. Aircraft Long. < Site Long.

(270 to 359 degrees) (0 to 89 degrees)

Aircraft Lat. < Site tat. Aircraft tat. < Site Lat.
Aircraft tong. > Site Long. Aircraft Long. < Site Long.

(180 to 269 degrees) (90 to 179 degrees)

It is assumed that the difference in longitude is less than 90 degrees, and the
latitudes are of the same name (NORTH). It is also assumed that spherical
translation offers acceptable accuracy, nearer the poles the use of a spheroidal
model would be more appropriate to ccmqensate for the flattening of the sphere
that exists there.

The final modification to the azimuth is to add the magnetic correction as
entered in the VHF DF system data base at the time of the Or&E test, and to
insure that the result is in the range 0 to 359 degrees.
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SECTIQN 6

C3MERI ON TECICAL INSTIUCrION AND MAINTENANCE ISSUES



Revised versions of the technical instruction manuals (TI 6530.10 and
TI 6530.11) were reviewed during the Formal Or&E test. During the informal
review the documents' instructions were ccapared with the .quipment at the
aT&E site. The result is a set of ccmments which should be addressed before
deployment.

TI 6530.10 Comnents:

1. Figure 3-1 should have a label on the RS-232 jack describing it as an
RS-232 jack.

2. Figures 6-5, 6-6, and pages 6-15 through 6-17 have handwritten corrections
that may make the document less than camera ready.

3. In paragraph 3.3, the last sentence indicates that the IOT-3 is "in the
rack", I07r-3s are not rack mountable. Also, "and removed" could be changed to
"and the cable removed."

4. There is a sometimes used screen labeling code on the IOT-3 display and in
the document, this is a potentially useful feature. It would be best if it
appeared on all screens, which it currently does not.

5. No option for exiting the DF SITE CALZERAMON MENU is apparent in the

instruction book or on the IOr-3 screen. A 'Q' will allow exit fran the menu.

6. Photographs on pages 7-14 through 7-17 and 7-19 are nearly illegible.

7. On page 7-60 replace the phrase "The time base modules is provides" with
"The time base module provides."

8. There are occurrences of a confusing notational technique: p.5 to mean
plus or minus 5, suggest either spelling this out or use the conventional
symbol.

TI 6530.10 Ccmients:

1. In section 2.2.1.3 autcmatic screen dimmers are described. No such screen
dimmer function was ever evidenced in the actual equipment. And there seem to
be less security levels described than there are (6).
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Maintenance Problems

Decem~er 1992/January 1993

The FA-10121 systems at Eau Claire and Marquette were installed and checked
out. This was done in preparation for Oa&E testing.

January 1993 - Greew Bay antenna site experiences a failure just before
testing started. A depot level adjustment was made by the contractor. This
fix would have required replacement with a spare in the current maintenance
plan. FAA field technicians are not trained on how to make the adjustment nor
do they have the ccapiter equipment necessary to make the adjustment.

April 1993 - Before Or&E commenced HSTX sent an engineer to the Eau Claire
antenna site to make adjustments. It is believed that the same adjustment
made in January at Green Bay antenna site was made at Eau Claire. This
adjustment is a depot level adjustment, field maintenance would have had to
swap the unit for a spare.

April 1993 - Modem failure causes replacement with spare. During the course
of the test this modem also appeared to fail, sw-ajpa back to original modem.
This may have been caused by overheating which the site technicians solved by
removing a metal panel at the top front of the I4C rack.

June 1993 - Before OT&E began repeated failures of remote tests of Marquette
forced HSTX to send an engineer to fix the site. No report of the fix needed
was given to ACW-300. The Marquette site often fails during remote
maintenance tests, retesting usually gives the conflicting answer that the
site has passed. The site accuracy orbits appear more stable than Green
Bay's, although there is less data for the Marquette site. This site had the
sm problem at the April test but no attempt was made to fix it.

June 1993 - During OT&E the Trackball at the Operations console failed and was
switched with the ane in the training room.

These repairs imply that between the preventive mintenanc and the April Or&E
test all three of the installed FA-10121 sites required same form of repair.
In two cases the repair was depot level, in the third case no fix wasatteu;ted until June. The third fix when made did not correct the problem,
nor did it isolate the cause of the intermittent failures. The allowed mean
time to failure is 4200 hours or 175 days or 4.8 months. So within the
4200 hours all three FA-10121 sites had required some form of maintenance.

It should be noted that three sites do not comprise a statistical sample. The
Marquette problem may well be a co1bination of site and software. However,
the rombination of these failures is not expected from the factory tests of
reliability.
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The trackball was redesigned for this OT&E, and so a new one failed within
7 months. Our experience with this design is limited. However, trackballs
are mechanical and they will wear out. Just as with the antenna sites we
recommend that a watch be kept on this part, if only to better predict
replacement requirements.

The apparent modem failure occurred in a rack with all modem case temperatures
high enough to be painful to touch. Ventilation of the rack is passive with
no vents at the top of the case. Removing the top front plate resulted in
modems only slightly warm to the touch. No modems failed after the panel was
removed, the "failed" modem was back in the rack and working at this point.
This failure does not appear to be a maintenance issue.

6-3



SECricNi 7

ACRNY AND ABEREVIATIORNS



ADF Automatic Direction Finder

AF Airway Facilities

AFSS Automated Flight Service Station

APMT Associate Program Manager for Test

AT Air Traffic

CHI Ccmpater Human Interface

COTS Ccmnarcial Off-the-Shelf

CRJ Central Processor Unit

DF Direction Finder

UME Distance Measuring Equiptwnt

EAU Eau Claire VDF Antenna Site

ELT Emergency Locator Transmitter

FAA Federal Aviation Administration

GPS Global Positioning System

GEM Green Bay VDF Antenna Site

IDCU Information Display Control Unit

IFR Instnmnt Flight Rules

11 Irpzt/outpjt Terminal

IAT Tatite

I=s •gitaxle

iSE Lacrosse VDF Antenna Site

MDT Maintenance Data Terminal

MDA Military Operaticns Area

MPs aintwweanc Processor Subsystum

Marquette VW Antenna Site

MW Mean Time Between Failures

NIP Master Test Plan
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MSD Multiple Signal Detect

NAS National Airspace System

NAVAID Navigational Aid

NDB Noriirectional Radio Beacon

rini nautical mile

OT&E Operational Test and Evaluation

PD Purcdase Description

PM Preventative Maintenance

RHI Rhinelander VDF Antenna Site

R Remote Maintenance Monitoring

m•C Remote Maintenance Monitor Coaputer

STE Stevens Point VDF Antenna Site

TI Technical Instruction

TVIM Test Verification Requirements Traceability Matrix

VDF Very High Frequency Direction Finder

VHF Very High Frequency

VCR VHF Omnidirectional Radio Range

VFR Visual Flight Rules
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